Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/005296 
International filing date: 16 March 2005 (16.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-079299 

Filing date: 18 March 2004 (18.03.2004) 



Date of receipt at the International Bureau: 12 May 2005 (12.05.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



5 * HI # It ff 

JAPAN PATENT OFFICE 



PCT/JP2GO5/O0529& 

1 6. 3. 2005 



K IB ft § tL T 



wiTh thil Office dfy that anneXGd 18 a trUe C °P^ of the Allowing application as filed 



tB M *E M B 

Date of Application: 2 0 0 4 ^ 3^180 

tB P # 

Application Number: ^® 2004-079299 



The country code and number JP2004-079299 

of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

m m a ^Tifiift^^i± 

Applicant(s): 




# It it M m 

Commissioner, 
Japan Patent Office 



2 0. 0 5 ^ 41 2 0 0- 




mm&-% mmm 2005-3036181 



m 2004-079299 



1/E 



[lift] 
[mm] 

mm**} 



2925150103 
TO16^ 3J118B 

H01L 33/00 

^JtPmTfj^Pmi 0 0 6fi *&T*Si 



000005821 
100090446 

*m wan 

014823 
21.000R 

BJ*ffl» 1 

i 

?*tr* l 
9003742 



miE# 2005-3036181 



mm 2004-079299 ^- v : 1/ 

imm&\ mm^mm 

o > tuiBcn fli k & it & dspusp 1 P m^mitm t $^tv^i^ mm. t -r & # 

[ft 2 ] 

tula p fiiisii, pie^s h <Djt*mm n a#*#^fu^Rit-r & ±munxm$z 

3 ] 

[Wt*« 4 ] 

mmmnii, mm^tm^^i-^it^MLxmm^unx^m^fix^^ z t *m 
mmM 5 1 

IE»m^^tuiB^ifc7)±Ma^^L7 , iTOm?)!L^^5 0 A/cm 2 ^Tt4^t 
ffl-C^ffl^tt, miBpMmMtiHcrlB^ii^H&^M^l^tf J; -5 K^&SftTv* 

4£JBBffc:fev>T, HSf|BpMmM^t&fBM]I^^> ^<H10 0 A/cm^TO 
^S-em^^t^^) i d HUlBEIfiW^^^^MtlHIfROjrb^^f^^tLTV^^ t 

7 ] 

is ib p M#a»#:ii o hu ib p « m c m-r & mm a . m^-xm&mti l -c & & mzxvmn 
ttriB P n^mfc t m& £ fix ^ %> mmm^m^mmM^nBir ■%> am % nx ^ 
umm 8 1 

Ijf^IJ 1 ~ 8 <D^-fflfr 1 S^fe^O^S#^^S^MlB^«^H^$tL-CV^ 

mum 1 0 ] 

[11*31 1 1 ] 

mmm^shx^^x, 

tb|E# 2005-3036181 



#11 2004-079299 v : 

[BfJfcffl 1 2 ] 



ffifE# 2005-3036181 



#11 2004-079299 



^-v: 1/ 



mm 

[0 0 0 1 ] 

[fftf] 

[0 0 0 2] 

G aN#*3Mfc«\ -I^^BzA l,Gai-,.,., I n y Ni- v -» A s v Pw ( 0 2= x =S 1 , 
OsSysSl, 0 =S z 1, OsSx + y+z^l, O^v^l, OsSw^l, O^v+w^ 

i) ^mzti&in-v-mmitm^mfo (-«cba i g a i hna s p bmmzn&o 

^T, TL ED (Light Emitting Dio 
de) J fcv^o ) *«**o SiLEDIi, §kftM **J*1-*#*#0±|2^Jfcfc:jES C 
T&*U*2 0 0 nm~M«l 7 0 0 n mWJ[K|6IBt=* V>T|fc}fefirtB3: % <7> LX&tbti 

[0 0 0 3 ] 

tfe5S*t4LED (ffeLED) (±, £*Lfc jgjfrfcfc fc*L**;b-*-Cfca fi-feL E D 
E D f± fiiif^^n^ J'WSfcfcJfc^-C SiH^, QfeLED *ii^v> 

#l±. fiS f ? i$ i: f *i L L E D f ^) ffl $ tL^*iJ^- (jfcJRffi 

l») fc <Dmmmm=F$hm fc a * t v> o £ h« j- * * 0 

[0 0 0 4] 
[0 0 0 5] 

k «£ o $ a, p s^tes^H*^ h §£3tm^mm * m-t z t &»sm t & o -c, 

[0 0 0 6] 

[#ff » 1 ] #H§ 2 0 0 3 - 1 1 0 1 3 8 

ffiSE#2 005-3036181 



#11 2004-079299 



2/ 



[#M2] 1 1 - 3 3 0 5 5 2 -§-<2r$fr 

mmmm lx^ t-rz mm] 

[0 0 0 7] 

±§-€-*dfc*»T?S*<>00, GaNSLEDCIi, SITO J: ? &BS frT v*<& 0 
[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

mush, & * &^£ga^i-& 0 
[0011] 

* jfc *■ ttriB n ^ <b ^ J? m -rmm t l tz^m^^mmx^ o -c\ « 

[0012] 

[0 0 13] 

iliiii^iffeMo±itT^L/;^iif t ^ 5 0 a/ c m 2 mT t 

tfJfflE# 2005-3036181 



#fl 2004-079299 : < 

[0014] 

hubs n m###ji. Buiei^*^^©^ i toib p m^m^m** htez> ^mfc&mm 

[0 0 15] 

±BoBa&*si^afei6, ^mte&&mmmmu&ii, ^m^mfa^mmmg 
mKmmzti&^mimytmmtLx^ ±m<D*mfa&ftmw&m^htix^2>zt*!& 

[0016] 

±iBiogfi<j^3t^-t^7ti6, ^§kmiz&&mmgim±, ^m^itmmmim^nm^ 
tixtzz KHjynfestt^oT, mmzti&^m&zkitmwt lt n ±ib 

[#&0Jo«] 

[0 0 17] 

mztix&t), mmmamiziBif^a^TM^t pi*^itm$atv^©-e, p 

jmM^IEi&m»fE«$tL£ ii, S^m^E^ltflB^-ih^^pfL-^co^ (S-Mft) a* 

[0018] 

*• 111 & c\ t ffX § & o 
[0 0 19] 

(ilofi l ) 

HIl (a) fi, ti#MH^^SfeLEDf7^2 (MT\ rLEDfyy 
2 J tv^ 0 ) OWiit:^!^^ mi (b) f±, mi (a) KiSltS, A 

• AmMmmx&& 0 mi U) a, wi>f7fcM8 ^^^^i^^LTv^ (*g 

[0 0 2 0] 



ffiIE# 2005-3036181 



#11 2004-079299 



HI1 (a) , (b) J: r> LED^-7°2fi, ^-^if T^^^Ht4± 

^^«8^^^tL7t«^L-CV^ 0 ^Iit4i±i (Au) ^&£ 0 

y 7&ft<D±it £ ti, ^«S«4^5 0 0 // mMxmZ 5 0 m^#M^it@4 6 0 

fx mtfj 2 0 0 ^ mt^^o 
[0 0 2 1 ] 

*mt&mm$\±, 4 piw»t*4 P -g aNi 1 o (u 

$ 2 0 0 nm) , I nGaN/GaN#if^#pMIl 2 (ff £ 5 0 nm) , nlf 
&\ #$##fl 6 c^it#(i 4 0 0 M mX& & o 

[0 0 2 2 ] 

n — G a NJS 1 4 Ml±M?)^(:?&oT, n — G a Ni 1 4 ffl#> h IC Ti/P 

t /Au k# e> * a n mwm 1 8 a* y > ^ $ ttr v>^> 0 t tz, &mmm 4 ±m k 
a, Wr&mmmi e ^lt, ti/p t / a u 1^ 4 1 ^ 

2 2iz£^xw% l &)fcmm-£tix^& 0 mm2 2©nitii s-raiKisit 

linllHl 8^ n-G a Nil 1 4 <DHM±m (Mffi L®) Offi^C^I 
#ffi$tL7tM^^oTV^ 0 n-GaNJ114±M (MffiLM) fi, 

[0 0 2 3 ] 

P - G a Nif 1 0 (§&3tm 1 2 ) OTMcOBfr^raWffiJi-S £ ? Cpili 2 4 
?>fiT^o @1 (c) {±, p -G a 1 0 t Ztl£ 19 ^>±f|5^^^f|5#^^!9 |£rv>/c 

TO^7Ft-¥ffimt?*^o ii (b) , (c) izmir x^^, piii2 4it mmi 

0 fx m<n>nW$& L^»Ofif|5 2 4 A«-)|f K^ffe£*LTft£|HJ£b®2 4B^f« 

0 -etT, ;§-t!l§R2 4 A(7)]|Wp-G aNf 10 ©TIig^$atv^„ £ CD J; ^ &c 
pfflmS2 4 tg^Wcp-GaNl 1 0 fi, ^^p«ljm®2 4 ^^LT^IS«4 t 

&o ^i3s plll2 4ii, p-G aNil 0 ffi^ fbJII^ff § £ ^ R h / P t/Aul 

HtfiBH^ji 1 2 frh<D±*^KM^Xn -G a NJf 1 4 M^Rttl- 
LTV^o E!lfll2 4 BK;mt£ro2 4 C(i, T a 2 0 5 ^ & &#&H U 2 6 ^ 

[0 0 2 4] 

»K> (B a, S r) 2 S i 0 4 :E u 2 + ^Y 3 (A 1 , G a )s O12 : C e 3 + <DMB&M3tfaffi3i 
tSr 2 Si 5 N 8 :Eu 2 + ^(Ca,Sr) S :E u 2+ ^^coM*M^t S i O 2 & if 

<< ^ mm*.m^x$>mt>ts:^ 0 ttz, m3tn.mm<vttt> ^mr^^^zyv^m§t 

[0 0 2 5] 

±m<Dm$,fr b%&LED?-y7°2lz$5^x, T J — mmiSH 1 4 t Jj V - F^mSSt^- 
2 O^LTitt^t, SibfeJSl 2^^r«4 6 0 nmOfWM^^^o H^if 

1 2 ^fb^LfciffeftcDI*], p-GaNil 0 K|Rjtf>o fcftfi. ftEM*W&T*1b & P « 
S«2 4-Cn-G aNl 1 4ffl^^|t$tt^, 0 n — G a Nil 1 4 RCIff L/c^li, fflft 
mmi 4 A<D$h%:K£vXKM-Ztl2>Zt% < n-G aNl 4 » Sr^BS *U 8 

ffifE# 2005-3036181 



004-079299 



^-y: 5/ 



[ 0 0 2 6] 

^St^ 2 ^ p " GaNil 0O*^mc#WLTWSItM*T 
**p«*tel 4 n-G aN* 1 4M^^3fc^r^l9m-t-#^a: LTv^7ta6 #t 

TfcJfl ^«0$S n-G a Nil 1 0 Kfofr p-GaN«l 0 

[0 0 2 7] 

-^n^?= ±l2L ^ * d ^PWWl 4<7}p-GaNJf 1 OKJ^ffifcHftMfcJgj&U ^ 
(i) p-G aNfl#jfcfia;T?*4 £ t Ci^M$oteT(:^LTIi 

?* J^w»^«*j «i-£ 0 ) cioWfit^o, (ii) s^#^fl|jt 

[0 0 2 8] 

*mm<D&m-?i*, ±.®l?z£7^ P mmmi 4ii P -GaNii o ( P swi 

J ' ^^®te»trJ:dfc:BStj-*£fci UV>4feoo, pflii 4<Dp-G aNP 1 0 
**feftfc««l*ta»Jt#Lfc4*, p-GaN110, ^TI4»*tl 2 KttAsk 

M***t4. f LT, P«i«l 46DMfi, p-GaNf 10 (M|12) Kfcf- L 
[0 0 2 9] 

^feJfJiMflf: 0. 1 2 5 6 mm 2 ) CMt^Ilf ©±R|li|, 6 3 mA^4 i £ £ 

(P-GaN^) 0*ir*T|feLT#e»*L*T*&*iilE»fttt, ft 5 0 A/ c m 2 * 0 
[0 0 3 0] 

ffiIE#2 005-3036181 



#M 2004-079299 \ 6/ 

[0 0 3 1 ] 

££-r\ »ftL^LEDf7-/i±, pgnw ru , ro. 75J N ro. 5j , 

ro. 2 5J i4S4Ht*4o 3tfl6#KttKtt1*fc, n-GaNif±M^^M 

ae*^LTv>* 0 ffi^*sjKfi, mam ru ©»#©iaj&*!64- ru #ip$c 
**t*«BsawaE*Hia* ru o«n^*i«t?i^L^t?*So £t»j±, &3m«c (6 3 

mA) *p mnme> p-GaNi t OW©fiJ#m»-Cl»bT» <b *l* MtffS^M [A/ c m 2 
[0 0 3 2 ] 

»t*ffiAffi*iK?lfiKl±jKil 0 0 A/c m 2 -e^)^ 0 *JfcO*B*W 

<H100 A/c m 2 c7>&A£[$m^;g^^&£ fcv^x.^ 0 $|H^ti{i" 

, ^aiiooA/cm 2 omxnmmmm^m bti&mnmtft&xiK, P «m 

[0 0 3 3 ] 

piIS2 4 ^ffrffilH]CjM2 4BO0II5 2 4 CC*«?iitV^Eft2 6 ^llt-S 

t3it*S#) <7)-e. I3£l$2 4 CKAML«£aM§&2 4 CftffiT^ n-GaNJf 
1 4^T|Rl^RJW$-&*i fcj&fpTlgi&So 3e>fc> T a 2 0 5 WJS#r^fiG a N^JStif^t 

1"*o P3«P2 4^*i"4|ftj|»*f»i, Ta2 0 5 i:E^j;^ GaN<Djli)T 

^CHfr#L< T*ffiftfc:#LT»W&*M*#«-fc LTftlfetLTV**, Zr0 2 , ZnO. Y 2 
Os> T i O2, S r T i Os SrfflV^Si t tLX i> £>£v>l± % — &#2l#::PVs- 

^« *fei»#$--C * a Hfcffc ~> V a > ^ M-fb y'J3y^i:^fx.^o £ „ d ft h mm^m- 

[0 0 3 4] 

2 ft • c mJSLh, IIL<l±10 5 fl' c mfl±, i^HKlil 0 8 n • c miik±<DU 

«-*ffiu —m^^mffim^tfazivx^&m^k&frmwx^imLx&t) > mz.i$G 

i fc. LEDf 77'2tt ^*f*#/iJJg 6 (Dim. *) m LWUI fci?" -7 r >f T*^ri*HE $ 

o 

[0 0 3 5 ] 

ffiSE# 2005-3036181 



#11 2004-079299 



LEDf y/2lt p -G a H m (OVk&M Ktik A,"? p mMM 2 4*»BB$tL % iSiCpfflm 
[0 0 3 6] 

^t^ii 1 2oai»s:*iiMi-*i u^i^ct tft^ rata^ i^led 
at-*-* -9- -7 r r«ft tmf#ttM£#^v>ftv>oT\ Mir 

[ 0 0 3 7] 

L EDf 7 -7° 2 Ji, ±ELfcJ:3H, **##HO)?*^3 mgS^afe^OtCjt^ 
"C, f MlOf 2 0 0 ^ mit5-l;)|v> 0 ifc, ^*##Jf M<£>ffl®£WiK & „ m 

[0 0 3 8] 

LEDf-y/2 fi, SbfeS 1 2 £l^fr#2»fr#;ill 1 2 ^«&RS« (Pf&RS^t) izMfc 
giLEDf7/2^^#f)W^#y h^fc^TOift&o Lfcrt*o 

L EDf7 7°2 tf>^> KV > # § #J| C^otV^ 0 
[0 0 3 9] 

iaaoflWt^tjftsLED^y y^fjiMi^^t, 113 -me &&mz.L&&hWL 

m-f&o fti3. El 3 -1216 -CW, LEDf y^2^iU^i:!5:5i^i:i±l 0 0 

0 U f©T2ffiiCI±LEDf7 7°2 coStJ&f * |»C# L 

£f\ MOACVDS (^«£JRfl:9fc*tflJ8*ffi) *lv\ H3}:^ti^:2>f>f 
Wt7 7>f7*S2 8±i:GaN^7 7rl (TFBI^) > n-GaNI1014, InG 
a N/G a N#/ffi^im3&7frS 1012, p-GaN11010 * i <7?JHIt'|§ H a H «^ 
«t [H 3 (a) ] Q 

[0 0 4 0] 

>k\z.mmu2& (eii#bs) tft&T a 2 o 5 n o 2 6 ± vmm-fZo t 

<^m, T as OsKl 0 2 6 W:ov^ tli, & j&» C*?)^^ 7 - > (/FH^ 

) i:i^«o-C*< 0 Ta 2 05il 0 2 6 ^fiLf;ti:v^^/^-y^^t^i^ 
£&ffl$#K*ft*M*2 6«?W[@3 (b) ] 0 ftib\ 3fcfcTa 2 06jR*«tfLfcfc, 

[0 0 4 1 ] 

Rh/Pt/Aull 0 2 4 * Z<DMfcm?-¥- AMm&^tZ X Wj£L[H3 
(c) L IH, ff£ 5 0 M m<7)AuJ y*m 1 0 0 4 fc^jfrt* [H 3 (d) ] 0 

iv>r, t77^7i«2 8^i*ti,is(a^o Jt\ f7n>(tiii) ><- 

h4if©Mf7>f;VA3 0lrAu^'7+Il 0 0 4ffl|fc3R«Jtttf S[H4 (e) ] G ift^ 
t7r^7M2 8 *Ifc*Lfc&(&4MIM£#JB|Rl 0 0 6^Au^7^i 

1 0 0 4 £;fcf#U HljSXe^i^tj-A^N^ KV >^£#^K1-Sfcfc<z>£*H|$#i LTffl 

[0 0 4 2] 

miE# 2005-3036181 



#11 2004-079299 ^- v : 8/ 



Mf7^^ 3 0 £31 «5 t7r^f7Sf 2 8»5>ftg3 5 5 nm^YA 

G»3WPafeV-if*LB«r, t77-f7S«2 8 <£W * £ <t d fcHR*H-<5 [0 4 

(f) ]o Mlt^tL7tV— 9*3fe LB fi^ 7 r-f T*ftt 2 8 T'Jii^KStL-fSlitU t77 
-< 7lt 2 8tn-GaN101 4 Jf 0#MO**CRJR$ ti& tztb, JiF/r J: 19 

#mtti£Ki^t& G aN<A#^j&*5W!?3*LSo -tUci ^t77^TS«2 8 
Ml 0 0 6 ttfeftfci&im-li^fcLfcttl&fc ffiU «t o T"C § fc&JR G a 

K J: 19 -9- 7 r 4 TmK 2 8 Cfl^il 1 0 0 6 **^3gp L fcJffcffll C*^o G a OH6 
£ t± 2 9 "C t <d xM L /siHMftft t ft-f - tfgi:t7 7^ T»1 2 8 ^N»#^JS 
Ii 0 0 6 l±frMir& [HI 4 (g) ] 0 YAG*3fcWJfe^-if*]2W1.fc:«K ?£*2 

4 8 nmOKrFx^fyvi/-f^ 3 6 5 n m07jcfHTW^M i t § £ 0 

[0 0 4 3] 

fr**?X?s*?-y (Tfm^) Au^ y^r® 1 0 0 4 55*S*LSi-CjfCffl^ttSK 

ffiiy^^WSfc^ft^Ml 0 0 6 *8fc*?-S[IS5 (h) ] 0 n-Ga 

^H^) ZWz&Ltz^ ¥*##Jfjg6±Hm^g^£^*^^-> (75m 

t^[0 5 ( i) ] 0 
[0 0 4 4] 

¥*##;iM6 (Dmm&mtmmzBMt lt\ iftyya^n o 1 6 & 0 

n-GaNil 4 n - G a Nil 1 4±m*-?X?;*? 

-y (^El^) J; ^fi-ffcv"; a >H 0 1 6 MU -f-O 

ituifi^X^^->£l£5£:1-& *i#»610Au^ 1 0 0 4^1^, 

n-GaNfl 4 ±ffiW©^i;I{^> U a >J» 1 0 1 6 Sr^fifc-T* - 
§£[!25 ( j ) ] 0 
[0 0 4 5] 

fi^ v v 3>noi6 ufcife, n mmm 1 8 , mm 2 2 , # v - ymm,m 

=f-2 0 ZT&m-t&tzlbK, Al/Pt/AuI^MtS[i6 (k) ] Q LEDf 77°2<7) 
^SIf|57>tliaSr^Lr?f^tTn-G aNJS 1 4±M^v^^/^^-> P5m^) tfofe 
flU m^tf-A^^^trA 1/P t/AuW££<£>MK?£$;U huIB^x - y 

[0 0 4 6] 

fflv^T^f&T^Mf U ^^tLTf^-r^[HI6 (l) ] 0 

m * m v» * c t k «t ^T^Mff £ — ^ ct^ii ^-e £&(d-q\ ia ^i&fHfi tcia e ^ 

U->OTt*«t ^WIS-Mt^©-?, ^ L E D f y 7 fit©f jfe I 
y& s -e £&(D1:\ & L E D f- y Z?<7)&2± y fz Jfefc < . LEDf 77^(7)^7^7 7 ^ WlfW 

miE#2 005-3036181 



#11 2 0 0 4 - 0 7 9 2 9 9 ^- v : 9/ 

[0 0 4 7] 

^-f v > V - K D B \Z X *) % f- y ?MlJt ^^#Ji- ^ t T% LEDf-y/2 
(HI1#BB) *»^-r4[BI6 (m) ] 0 

07 (a) t±, ^*M*S1 ^ fife L E D f 7° 5 2 (£IT> Jjifc rLEDf f 
7°5 2J b>% ) W®En?**K 1217 (b) 54 N M7 (a) fciJtf* B • BjBWfBBI 
T?**o HI 8 (a) tt, LEDf ■;7 , 5 2©TI0T*^^ O El 7 (a) i4, 

f»1-^^#lll5 8 (17 (b) #M) *K*V>;fcJ|*jBt*£L'rv>3 0 
[0 0 4 8] 

@7i:^fJ:^:, L E D f 7° 5 2 (4 , ^^|«^^I8S;S i|«5 4 (J2HT 

, J£k rs i«5 4 j fcv^ 0 ) ±k % #2»{*^Jiii5 6 htMl5 8*«ia:»te>^ 

M£ Ltv^o S i 4 {4. ^MM££-«jK5 6 OilJ; «9 i-I^|«t©± 

ffi£*LTiot9, fi##Iil5 6li, S i M5 4 ^i3tt^-7jO±M^^i5fcmSB$ 

[0 0 4 9] 

^mfo&mWk 5 6 (4, Si »^ 5 4 fcjfifc, p M^-S^ff-C* * p-AlGaNl 
60 2 0 0 n m) , AlGaN/InGa N#M^#F3&3ft« 6 2 (|?4 0n 

m) , nl^#ft*4 n - A 1 G a Nil 6 4 (ff£2 0,um) , n-GaNl (J?£ 
5 ft m I HU^^m^) l?#pf 1^ILTV^ 0 

f7 7°t'fXtt5 0 0//mft, J? $ 2 5 0 M m ( S i 5 4 i¥ 5 0 M m, St^K 5 
8S2 0 0 //m (Si |g^5 4±®^feOiftS) ) X&2> 0 4 #*ff#illi5 6 Off 
#.{4_LfEO® U-C* i9, -€-(D=k®0-9->f X«U 4 0 0 
[0 0 5 0] 

p-AlGaN!60 WTI (SbfeJS 6 2 tSWflilW^W) corner® ^(nlf^ i^C 
p«M6 6**tJfctt?>tLTV>So pfi!imM6 6{4, p-A 1 G aN16 Ol^^lCtl 
3*LfcRh/P t/AuK*t>&«K tuf2^^® 6 2^f>^OT$tn-A 1 G a 
NJ*6 4fB^R#H-&«flB*^rL-CV»*o #^#:#JSJ^5 6 t pfflm*6 6 t {4, 

iWi^, SUjfciJ- -7 T^fTlt 9 4 (HI9#BS) _Li'#^#:yn-fe^tc4oTf^ 
LfcflL S i*t5 4C(Ef L^4©T?*a 0 
[0 0 5 1 ] 

S i g£«5 4 <D±M<D')?tti < t ^tulBp«mS6 6 ^StJES"^*«J*KI± N 3MRgB#-C£> 
^*1I6 8 3*3Bj£3*l/CV>So 1116 8 54, T i/P t/AuI*feftO, fuffip« 
*6 6 Au/S niv^fcilf^e^^g^f 7 0 ^LtM$ *L-CV»& 0 

*f#^il5 6 t-^v>T^iBLMt4*ff|Bn-A 1 G a Ni 6 4 ±M (S&3fe® 6 

&o SKCna#^t7 2 f4, ^tJi^t, n-AlGaN16 4±lC-«^J|*tI 
iLf;^^Vt^tO' (Ta 2 0 5 ) 1 7 4 iJ?W(:x 7 f > 7*}: J: o t^* 

-f&Z-t ^4 oT^^^tLfc & &o n -A 1 G a NJg 6 4 _k®6D— f|5fl±^5' 

(4, T i /P t/Au^^^L^M Lfc nilOBM7 6 *LTV»S 0 
[0 0 5 2 ] 

J4, tfty'J a ^ 7 8^ff^$tLTV^ 0 

S i 5 4 OTI (^##Jf Jg| 5 6 (D^mm t feKttOW) fc»±, Ti/AuH 
4^7;- KltSST- 8 0 i # V - Kl^^yg^- 8 2 t i)*J&f& ZtiX^&o 

mmmmme 8 54, mm^mfcg-mms 6<DT~m^hit^mLfzmm^e 8A*t lt 

2*mM6 8 54, mmmn^6 8 AK&^X, S i 3fcK5 4 izmmZittiXfr-*- 
;V8 4 ^LT7/-KMS?8 0 tlt^«tl$tiTV^ 0 
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[0 0 5 3 J 

— -ft, L^Vz* L?znmmM7 6<D=i-i--U7 6 AK, S iit5 4i:^t»l^SEH 
8 6 <7)—M1Stfm%iZtiX\,*& 0 %m8 6«nlli7 61PJJSOT^{i, n#J|f|«7 6 t 
<DmmU&frhn-A lGaN|6 4*Ml!l±® OfcTO LB) c^lj^^l § ffi Zivfcmfo 
^^^^ f*^Si5 6 0fH:j&oTS i*«5 4(:IoTV^ 0 

IBj$ 8 6 14, Ti/Pt/AuI^fj^lJ, #-2»##-«H 5 6t(i, ftriEM^ 7 8 

2tn^ s i 4 \zm^fifz^)v-^~)Vd, 8 ^^LTm^,a^t~®7ri$tLTv^ 0 

x;i—*-;V8 4 . 8 8 f4 N Siit5 4 <Dm^mKmm^MzMMlUz P t * 
[0 0 5 4] 

$k?tfam 5 8 s ii«54 Tgita J: ? mm^m^mm 5 6 ©flji^ £ 

8(4, >>U ITfeSifcfcttfc LTflUtf (Ba, Sr) MgAl 

10 O17 : E u 2+ ^ (Ba, Sr, Ca, M g) 10 (P 0 4 ) e C 1 2 : E u 2 *%:t*frb&%: < 
fcUti, iMMtLTiili'BaMgAhoOn : Eu 2 + , Mn 2t t (Ba, S 
r) 2 S i 0 4 : E u 2+ fcifj&»e>4>$: < t £ l jtfeSbfrfcfc L"C«ittf (Sr, Ba 

) 2 s i 04 : e u 2+ ?r^^ < i imm, m&mitfct lxm^l a 2 0 2 S I E u 3+ ^ 

CaS:Eu 2t tSr 2 Si 5 N 8 : Eu 2+ ^W^^< fc 6 1 jftSOfh 4 feO^flaR 
[0 0 5 5 ] 

Sfc, ^*##)§I5 6®ffl^*tt* S i S«5 4 tfM!5 8 fcOWHii, A 1 

ytmtWk 9 0 imwu s *lt v^js o 

LEDf-7^5 2i:^V>t^ ilOf 1 1 C#^> L E D f 7 ^ 2 t pffiSS© 

p M^##if fc *r isj-f * m t± , mem \z %m $ tt-c v> a „ 

IH8 (b) (4, PI1I6 6 (17 (b) #M) 0*Sr*L/i¥Mia-C*D, El 8 (c 
) (4, 08 (b) KfcltSD • DiRI|ffB|g-T?*>a 0 
[0 0 5 6 ] 

0 8 (b) tm 7 (b) ML^^iKn^ pllS6 6(i, BMfcfcLfcflHSfc 

^c9H£b®6 6 BSr^TtSo fLT, #£hf!5 6 6AWB»A»p-A lGaNi6 OWTI 
fc«^3ilTV»4 0 ElifhM 6 6 B OCOSR 6 6 C {4, K-fb "> U' 3 > * 4 9 2 "C^S 
^£tiTV^ 0 |§St9 2tLtl4, ^ty';3>MCTa 2 0 5 ^**«l 

i^^pgfi, »3aast=*v»T, «#9 2^se^tL^ 

[0 0 5 7] 

5^8 2 ^^LTItm-r^. fc, ^#1K5 6 0»3t»6 2^f>M3 9 0 nmtf>j£3S 
Wftyi^o ^16 2*fcS&Lfcffi3Htofe©:*:*N±, n-AlGaN|6 4fflJ^ 

o 

[ 0 0 5 8] 

±fBL£ <£ fI##H5 6 ^^.^3 ^ m *f§ Jfc^T, ^#JK 5 

5 8**K»tfe*LTV>ao L^oT, ^M^ffi5 8(4, ^f##H5 6^11(:iS 
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[0 0 5 9] 

mflfin-A lGaN|6 4 ±SfcK*t fcftfcffliaflHi 7 2 Ciot^ ^Hfc#SJK5 6 

2 ^ h (Dim. *9 Hi Lfc&ap*^* $ a* o 
[0 0 6 0] 

$ ib tc, L E D 9- v ~f 5 2 (i , 5 6 O^JR 0 ffi Lffifll (:t7 7^ 

^i:ifcffl$fL*^w -/o^otifc^cLT, mmmit^mms e^ho^mLmmow 

* p-AlGaN160 <A B&^® £ Eg A, p 6 6 7&*BB$ *U p fflJS^ 6 

[0 0 6 1 ] 

LEDfy7'52lt *§IM±CD^ ^ K 8 0 , 8 2 fc fiSNK-fr-*- S t fc 

i^^W. - L E Df 7 7^ 5 2 S#«M^t Lt^ 1J , fi-fe^^H-T 

* £ t § « o-e, SSL EDf 775 2 <£>nt£r«r £±&Lfc:*^ft«rtfcift2it*g|fT-*- 

[ 0 0 6 2] 

4 tz, L E D f- yy° 5 2 ti, T 7 - Ki&maHP 8 0, * V - Kl^lSi 1 8 2 *«N|E#^ 

±|B<7)#^;^^ J&S L E Df y 7* 5 2 <7?Mjit^"?£^0 V^T, ®9~Hl 6t#lL4^ 
<bM1-&o &4b\ 09-116-Cli, LEDff "7° 5 2 0#«Mt^^iWC 
fi2 0 0 0t#O^t*#U W2ifi:iiLEDf? 7°5 2 <DW&1r Z>m&Mfr\ztf 

[0 0 6 3 ] 

f-f, MOC VDft*iv\ H9i:^tJ: 9 ISIISt^ -S ^ 7 r >f T« 9 4 
±l'G a Ni (m 9 Tii^H/K) , n- A l G a Nil 2064, InGa N/A l G a N 
^MA^RFSkftm 2062, p-A l GaNI 2 0 6 0 *^ J&*K «£ o TfR 

[0 9 (a) ] o t7 7^T*f9 4J4, IS2^f^f, 3 0 0 ^ m<Z> 

[0 0 6 4 ] 

LEDf 7 75 2 mt^f^O^#il5 6 (HI 7 (b) #Jffi) [0 9 ( 

b). ] o 

^^iM9 2 (H7#HB) t fc-SBMbS' V 3 >12 0 9 2 * i 

o ^rom, i{ky'j3>l2 0 9 2 WI4^tov>tii, & <b Ztb-rx - > 

OFEtoO KJ: >)Icti3<o SUfcv'J 3^12 0 9 2 ^flL/:t(:vX7A^->^ 

ife*-r*i:ieM?&i8^Kjien«-9 2**3^jft$tL*[ig9 (c) ] 0 $cv>t, m*<D¥-mfo%- 

mm5 6 ( p — A 1 G a NJS 6 0 ) ±®H, m^F tf- £ 19 R h/P t/Aul 
^.rojlRt'f^LT, plli6 6 *f^*1-4[BI9 (d)]o 
[0 0 6 5] 
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|§L7t« (ffiftNSffitt) 2 *BBU *^cR81R«Oi!£«C^$iL*fi^Hiffl 

#KpflIM©fi«]Jltt*»^1-*c:fcfc LfeOT?*4 B 4M!M£:/n-fe;* K^T^^c 
RBO^ft^rlRl*ftlIfl|-t*^*fel±, 2 0 1 4 7 5^&#&Km7FZtLX\f*&2&a<D 

at^a?i4fcJ6, £cn?wu -f-o#jW«:»Kt±4!fi»b^ mi o, mi 

[0 0 6 6 ] 

010, Hllli, @9 (a) ~ (c) ^7FLfcXn*£*)Wmzm.Ltzii<DX-$>2> 0 
5fef\ t77^7l«9 4(7) (0, 0, 0, 1) SlCMOCVDSlCiD, H$ 1 0 
nmCD/ty -7yjf PFHI^) J?$ 5 ^ m©G a NJg 9 6 *Mt4 [0 1 0 ( 

a) ] 0 G a Nil 9 6 ftfcfiG a Nit 7 r -f 7 Ott^-SSfcOitV> t «£ & ^Ofei^fil 

[0 0 6 7] 

^K, G a Nil 9 6 Mi tcH 1 <Dmmx$>2>mih*x.y ^> [H 1 0 ( 

b) ] 0 KlflOJSSm 1 0 yt/mu ftg&9 6 ATltROipSfi 2 ^ m, i^S l± 3 ju m^^ 0 - 
OH fit J: «9j|tt®Sitt^riR]^^$fL*»9 6 BO*|6j(±< 1 , 1,-2, 0>-e&£ o 
±BBIHICiMS:±^j&»fcmfc««8*iai 0 (c) t^-to 

^O±i:li:M0CVDS^ffl^t, i?£ 1 0 ^ mOfjl l©AlGaNi2 0 6 4A^ 
Mt^[@l 1 (a) ] 0 G a N® 9 6±<Z>EISB9 6B±|:*4»10A1 G a Nil 2 0 
6 4 Acote^RgKWu A 1 G a NJSO^Ojl^ffc HCGaNf96 OMSK 9 6 B * 

*t*ipj*»oT*«§L, *&x— ffiofa^xmt m&mfcm 1 oa i g a n® 2 0 6 

4 A<7>OTK#£f Ste^&RStis G a Nil 9 6±<7>M9 6 Btf*#iEt G a Nil 9 6 
[0 0 6 8 ] 

il«AlGaNi2 0 6 4 AilC^o fc^&|«<0#*MK:»e> fiXBSffi 
o^#**fl«pfcftS J: 9 J*. fl©AlGaN1 2 0 6 4 A K:G3£bM£l£tt * C 
mil (b) ] 0 f^»^fe, *iitt5fetC^LfcG a Nil 9 6 <D W ft |W[ £ & 0 

HMO±tCi?£ 1 0 //m<0|2?)A lGaN1 2 0 6 4 B*MOCVDfe|:i <9 M 
t^ffll 1 (c ) ] 0 il©AlGaN12 0 6 4 AHJHo jt^^Pfifi^ 2 OA 1 G a 
Nil 2 0 6 4 BOitat fc 6 CI2 0A 1 G a Nil 2 0 6 4 B OM^&ttS^lRj^o T 
*iL, ^^T— S50#HPMSi£So •f-Ote*, 02©A 1 GaNI2 0 6 4 BSI© 
flHP&Pgl±, il©AlGaNi2 0 6 4 A^Ii •? Mt-^c^i-So 
[0 0 6 9] 

•tLT, aaftLfcte^KBtt, £lfc*oItt<\ #§?feil2 062, p — A 1 G a N 

m 2 0 6 0 efJ Sri&S L> p-AlGa Nil 2060 (JtB) fcf y Fi;/^ TiStLS 

Pi^H^«#9 Jft^Rg«*Hia^Ofi^RB««LtCpfB*fll<^i!!ifflJS:« 
[0 0 7 0] 

iWllOLEDf772 (mi) K^V^T^. ±|Bfcra*CLT, pit 
S2 4 0fif|5 2 4 A i^t-£«£^|5jSffitt U ^##2 6 # S IB$ tL^H^^fg;^ 
RB1fi*ftfc-r* J:? l:Ut«*)4v» 0 G aN^y7ritn-G a NflfO 

±m«, p«mMonaaw^*>*-c @2 7 k^-tj: 5 5 6**ffi$tLT^$ 

tL&=?-Mffi^-$£<Dm£hmt-p2) i tt*o @2 7li, 010 (c) te*t(Si-*BI 
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[0 0 7 1 ] 

£££ "Ci&'ttitEXmtffif LT, 1112 (e) , (f) H^XS*aii6* 0 
»S ii«2 0 0 4 C*tU ^Off^^Ffp]^, Ky/fxyf >^(:j; c -c^9 8, 
1 0 0 £#f£U SR^9 8, 1 0 0 C, MUM* '^l:±otPt fc^frKLT, 
*-^84, 8 8 Wt^[|12 (e) ]o 

S i^«2 0 0 4_hiB0>Bf5£$fifflfcT i/P t/Aul4MLTilK6 8 4r# 
Mb, §^(:f^!6 8<7>Br5£iEHK*;fcTAu/S nI^MLTM!7 0 fctfMft-*- 
4[H12 (f ) ] 0 
[0 0 7 2 ] 

m^x, t77-f 7is 9 4 ±o p MS 6 6 1 s i m%. 2004 ±wi&-f 

7 0 3it7r^7ll9 4tS i£&2 0 0 4 t fcfijfaT, If J± L 

fcri*^ &#«7 0^3 0 or@JKK&£ J: 3 i;Mf^[Bi 2 (g) ]„ atiot 

s p * ims 66 1 m&m 7 o t ti& o 

plums 6 6 tm&m 7 0 tci^tiv^, *wii5 6*f>t7 7^7*«9 
4 [an (h) , (i) ] o M&frmzMi*^ mmofimi vm&tmmz 

[ 0 0 7 3 ] 

t7r^ 9 4 j&*0KtS tU SR-fr 7t4 TmK 9 4 ^ h S i 2 0 0 4 fc#a» 

5 6 #^fc^£ ti%> n — A 1 G a NI 64it7r^ T^K 9 4 t O^O^g- 

o-C, MO^&V>#ag#:#;f jg|5 6 i:#tUo L E D f- y T'jCiS V^T# 

fflv^^iH ^fe^tt (ift HLf^^ft) co« £ ^ - * £ L t SUB i- -s £ t ij 
t£ t & 2> o 
[0 0 7 4] 

mm 7 8 zftu-tz mi 3 ( j ) ] Q mt^ o 3 >mn, 5 6 ( n - a 1 g 

a Nit 6 4 ) ±m<Dmmm. ^m^mm 5 6 cduj^ & £ t^in 6 8 <nmw$ 6 8 a 

Km^>XM]&ir&o 

^.K, Ti/Pt/Aul«U, nffll!7 6 £ i tTOl 8 6 £f£®1-a [HI 1 4 
(k) ] 0 nfflm+17 6 t@S^8 6 t i±, — tt&K^J&StL&o 

[0 0 7 5] 

A 1 I^iLT, 3fe&ltM9 0 ZftM-f&m 14 ( 1 ) ]o 

n - A 1 G a NS 6 4 co^ttS^Effi^ F (TazOs) 17 4^^"-^ 

ij >^f(;j;ottiL/:fl -f-co— U^^y^-y^K £vX^LXWthW& 7 2 £5£ 
[H 1 4 (m) ] 0 

m^X^ S igg«2 0 0 4<Dfi##fi5 6 0^$tL-CV^^f|^, Mx-ff^V^ 

J )VA 1 0 2 [Ell 5 (n) ] 0 

[0 0 7 6] 

^ 1 tOift^^ -f 1 0 2<7)^*f£, S i»£2 0 0 4<7>J?£t^1 0 O/zml^^J 
X^cD^Mfrhmm-th [H l 5 (o) ] 0 £*U~J:i9, ^;V-*-;V84, 8 8#S 
t2 0 0 4 <Dm®\ ^mtl& ZttftZo 

X;V-*-^ 8 4 , 8 8J)mti&t, S i 1 0 0 4 cofJf^Mi^lZT i /A ul^i 
^tt, 7/- KISIEyS?- 8 0^7 - Kj^m^ 8 2 £ [115 ( p ) ] Q 

[0 0 7 7] 

2fcfc. S i mm 1 0 0 4 ^MJ^te*L/i^ 1 (D^^y ^VA10 2 £f0tf ? U S i 
m&2 0 0 4 ^ v>^v- VX&&m2 (D-^ft^yj ;VA 10 4 & 

[Hi 6 (q) ] 0 

M^T, ^7'J->EPli:j:ot, SM5 8^Lf;t[il6 (r) L ^ v 
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(S) ]o 

(»©ii3) 

fcfltJBt-eiiMS &S£^#> <b ^i-^T ^ffif fox v^LEDf '7 7° wipji £M 

[ 0 0 7 8] 

a 1 7 1:||C|13 L E D f 7 7° 1 1 2 £^1~ 0 HI 1 7 (a) liLEDf y7" 

1 1 2co¥M0£s Ell 7 (b) M\ HI 7 (a) fcfctfSC • CUfffiH^, 0 1 7 ( 
c) pfiim® 1 2 4 <0*<E>¥mH**ft-Pft^LTV»* o ®17 (c) 

, (d) fcitfgi i 8 fcsr*-piaw*o¥®ig-et±, fl«^Kif)^Ltv^ 0 

11 1 7 ^TK-TJ; 9 ^ L EDf7 7*1 1 2 fi % n - S i C*^ 1 Hi, n-Si 

mi 1 4 ±KmM>mm-£ vfmzfotz^mvf&mmi 1 6 ^t##n 1 1 

6 (±, n - S i Clt 1 1 4 ffijfr&JHK, n-GaNH 1 8, InGa Nfi^jsrs&ft 
Ml 2 0, p-GaNil 2 2 "Cfflffifc $ 0 
[ 0 0 7 9] 

n-S i C3MR1 1 4 0±MtC{± N T i/Au^^5 nilSl 2 4^tt^>tL, 
p-GaN112 0TIi:^ -e-OBfr^ffifcB^T?, Rh/Pt/Aul*fc44p«lt 
12 6 j&*R»tk*LTV»£ 0 

pllil2 6 1i, El 17 (c) C^fJ:^, ^0*Hffffi**-tJ5aafcOia« 1 2 
6 A/W— *H^^iR§tL'rft-&lHlflM l 2 6 B £*-t& 0 -tttt>%^ pfflfl«M l 2 6 oca 
fill 2 6 B^Hi"^£hfU 2 6 CS±, te^flcfcLfc lt»fi»^otv^ 0 
[0 0 8 0] 

* LT, ^K£hfl5 12 6 C^Wp-G a Nil 1 2 2 i3&£-3*LTV>£ 0 Elffi 
1 2 6Ai:it ifty'J 3 yfrbft&l&Mtt 1 2 8 /5 § ?t*Jl£ti-CV^ 0 
LEDf 77"1 1 2fi. y; > hHBj»3K*^O^ill6«Lh»C^S*L7tTy- K/-? y K 

Kfcltf ffin flm^l 2 4 fc^^xV >^n-(:io-ClS?Wo 3:7c. Sfe 
Sfefc&Sfc'frtett. ±|5^>t-V J:&S&IS©tfe, LEDf 7 7*1 1 2 

[0 0 8 1 ] 

dti-sifctufe^ mi 7 (d) K^-rzo^ mm-k* Ltzm&<o{hu**k—mfcfr 

£tz, m 1 8 fcjF-** J: d ^^t-r^d t $>WMX$>Z> 0 

mi 8 (a) 9m<DW&i tnm, nmk*\^izmkv>£Mi 3 8*n&-#K#ffc 
i$^xm?hm*7&i&'Ltzmx'$> mis (b) a, R^o^M^i-^motroi 

[0 0 8 2 ] 

Ell 8 (c) (is LfcttSfcWfii« 1 4 2 fclfc— «fc5*3-£THi5m*3&J!R 

Lfcffl-C&lK Ell 8 (d) fi N *ftf&<DmWWtt1r*WBL<OVm\ 4 4 £N&— *StK^ 

El 18 (e) J±, H^tt^Sr L/;liOfi|51 4 6 £K&— »fc^S*TKIi!Iili*5|£j& 
L£M-C&J?, Ell 8 (f) f±. =£5&<a#|tf®*;rt£«&OMl 4 8 ^B&-#^^ 

»5*TIHIi!!iffi*^JftL^«-e*So 
[0 0 8 3 ] 

eii 8 ( g ) t±, zmnmmz tmm, fit^L/;»flipi 5 0 (h&^ 

MPB-e) «1RS*-CIHIia®«r^j«L^«-e*D, El 1 8 (h) loIC^iKL/; 
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^Jfe^lSl tc^tt* p«*MO|HIM^^, mi 7 (c) N (d) . Hi 8 
(b) ~ (h) \Z7fi-tmi}xmi&VtbLXi>Bt>*:\i*o tfz, »|(7)li2(:^lt^p|iJi 

m<Dwam%m*. an (c) , (d),mi8(a)~(f). (h) K^i-oia® 

HI 1 9 miM<Djf^M2 L EDf 7 "7° 5 2 (|H7#JH) LfcRRW* fa - /U 

■PiiSfeLED^a-^ (MT\ rLED*^a-)l/J fcjjfc-f&o ) 2 0 0^ 

lH*Mlia-C* & o LEDt*;a-^2 0 0ll, -5 H.PJ§g|j|. 2 3 2 (HI 2 2 ) L 

[0 0 8 4] 

LEDtVa-Mi, E@5 c m<Dm% LtzA l N*644«b95 7 7^«2 0 2 
2 1 7ffl«fJ|l'>X2 0 4 t t|fUv^ 6 "^^2 0 2 Kf±flP7mS:2 

3 2 CflHO-WttSfcaexo^ KM 2 0 6 RRW«*2 3 2 7><b 

Ji^-2 0 8, 2 1 Om^fhivX^^o 

HI2 0 (a) l±LED^ya-;V2 0 0«¥m El 2 0 (b) fi|H2 0 (a) iz&if 

SG-GiR»fWBK i20 (c) ti, 13 2 0 (b) fc&tf* f 7 ^lUfeSP^OifcfcBI * * 

[0 0 8 5] 

HI 2 0 (c) fcac*-J:$K, ^7? 7^^M2 0 2 ©TfflCiiM#tt^it^^ 

HI 2 0 (a) CiSV^Rf |:lx.^#V>X©^(;^etJ^7? 7^^1«2 0 2 
<Z>±K > LEDf 77°5 2^1ffo (£UX 2 1 7«) H*S3*LTV»* 0 

■fe^ 3 y **3k&2 0 2 ff£ 0. 5mmtA 1 N*=fc*j-JH-i-*-<& 2ft©-b7 v;^ 
*M 2 14, 216 **8M| ^t^5^7v; ^ S o -b 7 5 7 * 

«2 14,21 60#f4t LTfi, A 1 NJS^KA 1 2 0 3 . BN, M g CK Z nO, Si 

[0 0 8 6 ] 

LEDf 7 7*5 2 TI<?)^7 5 7 77^12 1 6 *LT V>& 0 ±JfO-b9 5 

7 7J7«2 1 4 l:i±LEDf7 7° 5 2 *£M 7-^-t©Ii?L 2 

1 8j&*HnK3*L"CV»So 

LEDf 7 7°5 2«|-^tttWl£>t§H:7^ 7^^St2 1 6±It:{i, 12 1 ( 
b ) KvFi" i -9 £ fV > T-V-s" y Kf* £ N 77 V - hVN° y K 2 2 0^77— >V<C 7 K 2 

2 2 t^J&£ tiTV>£ 0 K2 2 0, 2 2 2 iZitC uO^ICAu^ ? ^fcfrofc 
«V^^tv^ 0 ^7K2 2 0, 2 2 2 CliPbSn^7^f^^^ LEDf 
7 :/ 5 2 <7)^^ v*frh K&mMxmT 8 0 , 8 2 (HI7#M) 7^^£ti£ 0 

[0 0 8 7] 

J^V>{±, LEDf77°5 2(OM3g^8 0, 8 2 C, ICP b S n^^^^Tt 7^Lt 
iJfrtf, ^°7 K2 2 0, 2 2 2 C^7^^t-f JI|S^t^^ 0 KCLED 
f 7 7° 5 2 iELfeft, 'J 7 n-flSfcfibT-fe 9 5 7 7» 2 0 2 OM*^ > y&tehf 
^SIJt±#?titlf, —Sic. 2 1 7ii:T©LEDf 77°5 2 £ £. 3&*"C 

ClfCttJttfL&v^ KOift, 7M^£>fi % LEDf 77°5 20M^© 

e>-TI&^-^ h^7^>7°^J; «?®<£LTfcfl|;b£i/*o 
[0 0 8 8] 

--^ iiCt^WLEDf 7 7"5 2(±, *S6tr^Ji5fL*-feA9^'feiftflP^i0!) 

yt¥m&mk&iz&teLtzi><D-c$>& 0 „ ^lofiiaiiif, LEDf ^ 

5 2|#*»*jfe#i«rtLTi>), efe**5W-*£fc;s&*T§Stf>t\ SiLEDf7 7* 

LT. LED^ya-WiS (iW&Tt) fc*Sdt**^^[tfjihi-*ifc**T§SC0 
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[0 0 8 9] 

IH20 (c) ^^i^C, ±l©-b5 5 y *X«2 1 4 fcWti*3*LfcflfrflBjrj§?L2 

1 8 oflHtXtfassR-t 7^7n»2i4 <a±® k fi r ;v 5 Rltm 224 § nx 

■fe9 5 1 6 i:LEDf^5 2 fcsfc«ft, & 1 <D®m t Lty'J 

112 2 6^LEDf^5 2 *«v^ jg^H 2 <DWsMt Ltx,f+yffl|2 2 8 ^^ 

[0 0 9 0] 

2 1 7i©LEDf ^7°5 2li, *95y^^3MR2 1 6 ±Wfc3Bjft£ fltiWM/** - 

>2 3 o taot, 3 lumimuz^m^fix^^o 

0 2 1 (a) H\ P >X 2 0 4 i5 J: Iflf^-b 5 5 ^ ^« 2 1 4 f) i^/c^I 
<OL 0 0 <D^mm^&&o L E D f 7 7° 5 2 ^ tl^YW|||gE{£ffiC0-fe 9 

5 y ^ 2 1 6 §tM(±. ±.&Ltz XiKTS- K;<? y K 2 2 2 fc # V — K/1 y K 2 2 

0 (H2 1 (b) ) s&«E$tLTV»a 0 
[0 0 9 1 ] 

fLt#LEDf-7 75 2 £«S£ ti*:#T y - hV-Cy K2 2 2 V- K^-y K2 

2 0 LEDf77-5 2^3 1 ifof^ Kgjgg $ *u iillnfi^J $ ftfc 7 ^ 

— "7° LEDf 7 -?m±tfmm \z&& s *u& j: 3 mm^ *->23ok£<o x&m s 

a-cv>s 0 HE«'**-> 2 3 0«-«Ml±^^-*-;v (^H^) t-^-Lt, 02 0 ( 
a) teTfi-tjEffl? 2 0 8 tmmZft, (^m^) fc^hLTHEH:: 

7Ki-^*ST-2 1 0 tfS^tLTV^o 
[0 0 9 2] 

±BEO «t a §^LED^ya-^2 0 0(i, MKS* 2 3 2 fcflfc 0 tttf 6 tiT 

^ffl $ o LED^a-^2 0 0 i * 2 3 2 £ T?J&IB$IB 2 3 4 3&**j£ $ tL£ 

O 

HI 2 2 (a) i:l!»*12 3 4 <*>*Elfc*H&BI*, @22 (b) Cl^f2 3 4« 
[0 0 9 3 ] 

hhw»*2 3 2 «, mm, mnojix-Kh^zmfeztiZo 3 2t±isffl*« 

^^O^m^J («x.tf, 100V, 5 0/6 0 Hz) LEDt^-^2 0 0 *E 
H12 3 SrS&HBfcLfca*^ LED€^-;V2 0 0c7)MTO*2 3 2 !J #»t*at 
[0 0 9 4] 

3 2iiLED^ya-^2 0 0 **{±*>&S tL& RtBTO 2 3 6 
o P33^E3«|5 2 3 6 ^Jgmti, ¥fflWfcfLL»f e>*iTV»S 0 RIfflg2 3 6 <Dp3M<Dffln%$ 

7l/^y7>^IS^2 3 8, 2 4 0 £ 5ST-f Kit 2 4 2 £ $ ftX V> 

&o mmm^-2 3 s^jes, #&*»^2 4 o^ts-e*s 0 

[0 0 9 5] 

0 0 S:M*2 3 2 ^JR LT, i/V=J>=f 

^M<DO-V yV2 4 4 V V^C2 4 6 £ h ftX V>4 0 >; >7feC2 4 6 (« 

[ 0 0 9 6] 

ffifiE# 2005-3036181 
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17/ 



00^^55-7 ?xmm 2 0 2 ^g5g? 2 3 8, 2 4 0 t TOMiSB 2 3 6 (DJ^M t <D 
ICfilt^ i: & fc. FM 2 0 6 i: #M Fit 2 4 2 ti>m&ir& X 7 Kltib&tr 
o if 4 VWU2 0 6 fcjy>f Kit 2 4 2 fcT, IE«?- 2 0 8 . ft&Sr?-2 1 0 fc*frJS"*4 
IfrMSi^ 2 3 8, 2 4 0 t OtfLffrGr $ tl* 0 

[0 0 9 7] 

L ED-=&y^-;V2 0 Otfl±tb&tti& fc, O-U >^'2 4 4 *$£*Lfc&, U^fa 
L2 4 6 3 6 K*a L&A,TH5e1-£ 0 itUcJ:^ IE W 2 0 8 t ftttfll 

?2 3 8, ^JUra^-2 1 0 fete**? 2 4 0 t^?ftU fcSM*S £. £ 

fcfc-So ifc, -t55 y y-*«2 0 2 <7)m%i£mtFl : &WM2 3 60W&J&®t« 
iff & £ £ & t) , 0 0 T#|& L fc JIMS* 2 3 2 ^*«J Kfg 

MZti, L E D^yi-;!' 2 0 0 <D?§£p$)}%ktf\nl±1r & £ i: KfcSo LED^ya 
-;i/2 0 OCHRES* 2 3 2^C5Uft^53*Sba(£*3EH±tfSfe*, -b7? * ***^2 0 2 

[0 0 9 8] 

±|B©#jfc*ibfcSHB3l!3S5lt2 3 4 fcl:&V>T\ fill* $ tl%> t , ML 

X #LEDf 7 7"5 2 6 afe7fc#*f§£ *U 0 4 fc^LTjfelJStLSo 

0 0 WLt 5 6 0 mAOWSfcfciftLfc lOAIW^tttt Lt 
, ^7c;jfcfi 2 8 0 0 1 m, tf^MJg5, 0 0 0 c dt*|,o/; 0 Sfc, -f-Of&Tfc^^y- h ^ 
{±H2 4 (a) ^OM0I±0 2 4 (b) * U T& o fc 0 

[0 0 9 9] 

&ib\ ±|EO#!lTte, LED€yi-)^«t^LEDf7^tLtiW|2© 
L E D-^-y 7°5 2 ^fflv^c75 s \ £tUCftx.T, ||0|ll?)LEDf 7^2^^^ 

H2 5C, LED^yf 2 <Dm^WM^7^iTo EI 2 5 (a) f±EI2 0 (c) 11 2 5 
(b) ttH2 1 (b) K^rti^tittBir&o LEDf 7 7*2 *fflv^;Mt:i±, f£ 

fcJBWi. LEDfyy'5 2tfflv>^i:H»T?*4 0 L/:fot, 111 2 5 

tr^v^T. H2 0 (c) > 02 1 (b) fc^-r<Z>fcH#tf>«S#fcW\ EI Cff-f-fctt Ltf 

[0 10 0] 

T y* — Kifc-MB 1 4 (Hi ( b ) #M) O J&M T y" — F^° y F 2 2 2 * MX 

LEDf 7 7°2tt, 4r 9 5 y * X« 2 0 2 ti£ 0 * V - K#&*S|ff- 2 

0 t * V- F/^-y F 2 2 0 t^^yfV 15 4 Ciotfi^tL^o 

LED^y y°2<Dm$£Kl±^>TJ 1 5 4 J) s m^ btl&<DX-$>& 

S»r/fr/^7'ft-15 4li, n-GaN114 (H 1 #M) ©MfflLMJ: 

•34, TciMmyjiRj^^^tt^tLTt* v- fm^2 o*»e>3ism$*L-cv>a 0 -r&t> 

tf>r*<f 1/7*7 4 "Y- 1 5 4 CD— *Pfc 19 ftflfcffiLWtir:fr&S£ib&v>;fc#>, ^ic 

^*>f -f y 7 V 4 -V — 1 5 4 ©i#t,¥,iffi tt<v©t?*4o 
[0101] 

LEDf7 7*2 fcJBv^^-g-OSfcJfe*^ 1»>W4E|2 6 (a) feMttig 2 6 (b 

fJIUii*)^v» 0 S^tLTli, Mx.«\ LEDf 77"^77-y>^LT^ 
(SMD) LED^W^fLSo WilLEDIi, «ilf, ^7^77 
xmR-tl-^mfc&ftmW: (LEDf? -7°) ^v 7 nu ^«^a»flc3&**1t*aW^ 

[0 10 2] 

«i!LED(i, ##T^>SV^±^M|W|B*^ffl$tLSo 

ffliE# 2005-3036181 
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^-v: 18/ 



[0 10 3] 

(1) iia^iOllfli, v>1**l*> 0 fibtelf£#M^#p«^ L£tf^ 

2-C^L7t^lcPSf>*v» 0 «x.H\ #12 0 0 1 -3 0 8 4 6 2^fllHHI^StLT 
v>&7j?&-^\ ELOG (Epitaxial Lateral Overgrowth) 

H B aMCt7 7^TiS*ffiV^^ GaNSS, S i CIS, Silt 

, G a A s if co^iMS^fflv^t ^ i v^ c 

(3) ±|B^Sfeo3^J8 2T»±, t77^ 7it±i;#iMIl^l§MI}:J:otM 

-T T**±tN±frfc-f , tMCLEDfy 7 0 ^M-t^,^i: (SfSffi 

•9 £ 1 1 Lti J; v> 0 
[0104] 

(WiifS i C) , («x.tfAlN) Ltif*j4v> 0 

[0 10 5] 

buz LED^mmzmM^imx^^o 

[0 10 6] 

[0 i ] ii^fi 1 LEDf 7 y*7F-tmx%>z>o 

[m 5 ] ntfcoftm ic#^LEDf7 -7<dw&&xm<o— £r&^i-0-??&&o 

[0 6] mtfcVMM ll:|R4LEDfy 7*0»3txe©— flJSr^f Ht?**o 

[0 7] mk<Dftm2 LEDf 7 7 p *gt0l?*So 

[118] mt&(V1&M2 Ci^LEDf 77^^fSt^4o 

[1219] $k1M<Vftm2 H«SLEDf-y fflS*^-J-0"T?**o 

[010] 1 2 j:#4 L E D f 7 ^gf 0 1 * 4 o 

[0 11] * iOH 2 i:#4 L E D f 7 7©«ISO-g|! f @ t * 4 o 

[012] 12 LEDf 7 7 0 ©li|Ig<7)-|^^tlT^4o 
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[HI 3] »«2[:i^LEDf7^M»-fC^t|^§ 0 
014] *tO»i2K**LEDf-7^0«SiaoHSWH-C**. 

[HI 5 «tO»| 2 L E Df 7 roitliOHBtStHT**. 

01 6 **©»»2K**LED^y^©«auDB«5-aj^ rH ^ (5o 

[017] *W|3l;#JLEDf77W@^^ 0 

[018] pfflmsoiaiaM^se^t^i-ig^So 

[01 9] iWl4[:#^efeLED^ya-;V(7)i|t|@^^ o 
[02 0] (a) te±fefifeLEM^-;V(7>2pM0-C&i9, ( b ) (± (a) r*$ 
*t*G • G*«fliiBK?*tU ( C ) 14, (b) fc*»t*^yy**«ott^|a-C** 

o 

[02 1] (a) tt±IBafeLED*i?a-^H^tt*Kj»^^->S-^-rig-c*^ 
^^OTBB?!^ 4 "'""**"**^ 8 ^*^ (b) »* 

[023] rnMmm 4 ^^^^mtos^^^iu^^^ 0 

[02 4] **05g«l4K*tt*JIHW*«0ft*^^^ ^^iM^^tut^ 

[025] mm<DMM4<z>^ : &M*7f;-tm-?$>z> 0 

[02 6] ±IB«M^^tt^M^«co^^^^ h;H5i^l^gfiT^^ 

o 

[02 7] *##^n*^tc^v*r, tt^^B^iHSLfcW^K^t^+afcie, 

[^okw] 7 r 4 n ^»®M«i-cnfl#^<75-^^^0T^^ o 

[0 10 7] 

10, 122 p-GaNH 

12 InGaN/GaN#lf^#p||jfcf 

14,118 n-G aNJf 

2 4, 66, 126 pffiflM 

2 4 A, 6 6 A, 1 2 6 A £b§K 

24 B, 66 B, 126B KJ£bM 

24C, 66C, 126C WU 

26, 92, 128 mm* 

6 0 p -A 1 G a Nil 

62 AlGaN/InGa N#M^#/=r$&}fc® 

64 n-AlGaNi 

12 0 I n G a Ni^#F5bfc* 
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(c) 



. JODC , 
,OOOOOO.C, 

/OOOOQOOOX 
/OOOOOOQOC* 

/oooooooooe 
•OQoaoooocx, 

VqqqqqocW)/ 

IQQQpor 



24B 
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(a) 




76A 



52 



ooooo 
oooooo 
oooooo 
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oooooo 
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mum 2005-3036181 



[mi 3] 
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(h) 
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[mi 9] 



mm 2004-079299 



^--J : 19/ 



200 
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[E12 0] 
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[12 1] 



#f,1 2004-079299 



: 
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#11 2 0 0 4 - 0 7 9 2 9 9 : 23/ 

[02 3] 

246A 




mSE#2 0 0 5- 



3 0 3 6 1 8 1 



[02 4] 
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(a) 
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[02 5] 
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^-v: 25/ 
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[192 6] 
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^<-*J : 26/ 



(a) 




0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 
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[02 7] 
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: 27/E 




tBIE#2 005-3036181 
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l/E 



mm 

imk^m GaNlWm^p-GaNi 1 0tn-GaNil4 t T^lff 
#F<#&7fcJi 1 2 £^7 t £fi-T-#;=';j : i;ii£^-L. n — G a NJg 1 4 fljfr fchl-ft 

GaNJfl O^BttrM*^ Rtt^^" L/cmiioaf|5 2 4 A^B&— iLX% 2> Hfi 
®2 4BCML X Hu!2M2 4 AOHSiS t p - G a Nil 1 0^t^C^L/: o 
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ffi I A I I if # 



l/E 



ft £ 



[000005821] 
1 9 9 0 ^ 8^2 80 
^PSitP!*rfT^Fm 1 0 0 6 



mm^^r miE#2 005-3036181 



